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BLlttt^T^H 0£*«U bfy h&B L 2, /BL2lit>X7> 
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[0 0 0 7] 

*fe, 0 8^1% M^ScE20, E21, E22, E 2 3 (D%$ftl$. 1 

8 (a) CDflJgcE 2 0 7?lt * ^ U t;i/MC tlfcl^ >*B L 1 ;* 

i*;i/MCCD^ML&V^y h^S/B L 1 CJ7 7U>Xifi^) tf>«& 
£iz>*7>y l 1 1 T'MbT 1 tfy htf)^-**: UTM^m-To 1B«E 2 1 
{COVNT=bI^#lC tfy h«8B L 2 iitfy hi(«/B L2ffltfi^^7V^l 
1 0T*JtfeLT 1 hfiDf-3fi:bti*ffit. 0 8 (b) 0i«E2 2ttt 

try h^B L 2, /B L2 0«, t>X7>^l 1 0T?Jt«LT 1 tf* h<D 
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TV hi*. t^^rY^J/f^^/MliyTK^SnSCUB (Capacitor 
Under Bitline) fcjfifc, -fe;i/* * A**/ * # tf y h IS J: U ±#tC0J&£ ft£ C O 
B (Capacitor Over Bitline) ^ifBC^frtlSc 
[0 0 10] 

^■n-fe^x^icii, cuBiiti^7 h^iUlrf, c 

#:fH'It^S^-fe;i/Tl^-iH*(Dl/-rT^ (b) #09 (a) (DC- 

[0011] 

m 9 (a) T*j^W7? g8 (a) , (b) CD J/ > f)\s"e.)\> 

[0 0 12] 

CUB#ig(35^#:ia*IliSe 1 0 1 a(DU>TT^ £MT*Bl>t~ 
\Zv hB^^-yBL pi, /BLpl, B L p 2, /BLp2 fc«C«<0 , 7- K 
IS;* * - > W L p tffc^tt SS W S ft H87f^Lfe3l=EU«fe^MCU: 
ffiB-TSW^il L-T, Ml^*->B Lpl, /BLpl, BLp2, /B 

Lp 2fcH*l^ItcB«b&**S£«»^*->i 5 o pi:, * a°>># -> 
1 5 1 pt, n>^?h^7^^->l 52p, 153 pi:, £B2Sl£#j& 

#fRtt, 09 (b) ©^T®0tC^-r«fce)fC, S^l 5 4 }C^^$tl^>fi£^M 1 5 
Oa, 150ba, tfyhiHRBLl, /BL1, BL2, /B L 2 ©TKlJgJfcS 

1 5 1 a, MH 5 ObtW^ 1 5 1 a<D3>#* 
fc&><DnyZV h^7^152, 1 5 0 a fcfcTy h»B LI, /BLL 

BL2, /BL2^®n>^^ h(Dfc#)<Z>=l># * Y^^f 1 5 3 ilSr^LSB 

/BLL B L 2 , /BL2i:03>^^h©fei!)©3>^^h^7^15 3 
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Rx$m<»*v^* 1 5 1 tomK-fiLomm (z.zx\zv- f»i*^©^^ 

-X) S:fflWTm«Sn*. 09 (a) «HtHofeI«E 2 5 a, 

E25b, E26a, E26blt ftlftllT/lCOloC^^'J^MC 
tC*B^L, flfgcE2 5a, E25b©f, I«2 6a, 2 6b (Dtttf, -Ztl^fr 

l o©y>f>1z;i/ 
[0 0 13] 

irt, itl 5 4& pl, >*fcl±y-*£fc5t£fS:El 5 0 a, 1 

5 0 b^nSttSJl, V- KgWLS:^- h«ffi£ LT<7- F»WLfflT«IC 
, «Atf, 0^L&V^bSI#m2*lTV^cZ)T*, nS©MOSFET (Meta 
Uic Oxide Semiconductor Field Effect Transistor) tfJgjRS tlT V^£ 0 

[0 0 14] 

rtx-yfrxz, ¥mmmmm<Dnti&(DmMmx*$>'')> (a) #coB«i^tf>-fe 

i/-K«©l/>f 7? hA'*->, (b) #010 (a) ©D-D' i^©-§P 

t^mmmmmv mm m x& $> . 

[0 0 15] 

J^T> CUB«3t<Z)^#f*:Sai»^flll 0 1 a#-&£|fTOcy>f 

COB«&<Z>¥##3B«S5Sl 0 1 bfflU>f79h;^->li, /&**T?a*L-fc 
^vMI^->BLpl, /BLpl, BLp2, /BLp2i:0-F^^ 

-r<5gP#£LT, lf«yM/^->BLpl, /BLpl, BLp2, /BLp 

2lC*fbT^«?){C®2Mbfe*«m®A 0 ^-> 160pL 

l6lph, ny#V Yzf^VrtZ-y l 5 2 p, .1 5 3 p £BeSbfc#f£ 

010 (b) izBir&oK. if 164 izmf&znzt&mm leoa. 

160b*:, try MSB LI, /BLL BL2, / B L 2 «fc »J ±#lC7£f&£ tl 
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tfXDn:/** h^yi 6 2t, mmmi 6 O a^'y h^B LI, /BL1, 
B L 2, /BL2£CD=I>'#? h H > # V ^9^1 6 3 ££7£j&L®2 

Sbfei^il^S. 1 6 ltt, «3t±©«»**&, ^f>»BLl, 

/BL1, B L 2, /BL2il©n> ; 5t^bOfcft©a>^^by7^16 3a 
tf»©**^5/* 1 6 1 fc-£©l8«IS (^rt'it 9- K»l 
Sgin^StlS. 010 (a) ICfcVNT, «an?fflofe»«E2 7a 

E2 7b©f, f«E2 8a, E 2 8 b ©*J#, *4X-6n 1 oO^W 
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M^jaStlTV^©"??, nMcOMO S F E T#7gfi!t3*lT V*S. 
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09, 10(CfcVxT, S/hMX^&F (\7-FHWL©«|«&tflHI» 
) £Lfe££, CUBfl£3g, COB^^H^b^m^-lCoV^TfelT/lClC 

[0 0 18] 

01 lit, ^(D^#^fa'lilS*©Ilim0©MTfe l J, (a) fc*CUB#3i(Z> 
¥#fMBflt£tt<Z>iaKBU (b) ttCOB«3S©*#fMa«SS«©IH*H-C*S 

o 

[0019] 

¥m<fcUU&M 1 0 1 a , lOlblCfcV^, 0 8 CD* =E U til/MCIt M I 
S (Metallic Insulator Semiconductor) S©FET O^TiZ^ h ^ > 2?* * ^ 

tt^MlBLl, /BL1, B L 2, /BL 
2<^1^ft*^j£ll£*iTfcU, i*©Ali}^ttt^* C iliiS 
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WT'SofellE 2 9, E 3 0, E 3 1, E3 2it 1 T/l C 

© * ^ y iz ;i/M c <z>*f fc j: £ y >f > ± £ & o x v^ £ . 

[0 0 2 0] 

fct;Vh7>^'X^T r#;*>U tfy>*SBLl, /BL1, BL2, /BL 

Ll, /BLltt, |BlC-fe>^T>^l rilC&i&U ^h»BL2, /BL 

2 14, i2>^T>y 1 1 OfclftRStl, ffiraa>fiNR©1*#tttb&frS. 
[0 0 2 1] 

mmxm i ] 

#^2 0 0 1 - 1 4 3 4 6 3#^# CO 0 2 6] - [0 0 

3 2] , 01) 
[0 0 2 2] 

mWtfM$k V&o MM] 

[0 0 2 3] 

01 OTfjRUfcJ^fcW Ttf 6 0 Meg* 

i <onm<o v-9 zz^odr am® j: e> * y #a.©ras#& 

s. 4ttc, **^2/* i 6 i tfn-rsii^y twc^^>^W'fev> 

Bt(Z> ;* *E y -fe /1/MC ©±fEtf> <fc e> & C - K*8W L S:M»5tC?Sttft b fct§-&lC ^ 
- # iZ o & # -5 Sfc ti # & & o 
[0 0 2 4] 
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[fBM£8?&*r£ 
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/B L 1 <7)3tf tf^hi^BL2, /BL2®^f) IC, I«EL E2t'iti/ 

[0 0 2 7] 
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Hilt, *««©»i©^lfe©^lB©^##3B«^*©«^:BI-e»y, "fe/l/S 

[0 0 2 8] 

3M*#3B«£fBl©1z;VSeSfcJu t7-KiWLa, W L b £ £ tC tf >y h » B L 
1, /BL 1, BL2, /B L 2 (3D tf y ^T** ^ U 1Z/bMC#BBtt3ftT V*£# 
&frt>&2>o tf»;h«BLl, /BL1, B L 2, / B L 2 U L tf 

y Hi*«T?ffi»SftTfey, -fe>^T>^l 0^feli-fe>^T^^l 
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¥*ftiait£tt ltt, VJyMfrtt-Z&V. I«E1, E2#*4x**Xl^ 

FiWL a !C*jEE&BJ;&llU H££«L l/^l^ffiMtf)^- # 
fe*^U ^l/MCfcgffiSlxfcfcfy NUB LI, /BL1 CDSfeC9^ffc£lz>* 

7>^iot«nju T-'-^^gg^m-to ««e 2 ©ffi«gB«fit« 

-KiW (2^017-FiWLa, WLb) 2#<X)#S. —V — KISWL d CO 6 
%i&t=. 'J, b £^BT* 8 o cot 1 - # &IB«"t £ z. £ 
[0 0 3 0] 

life U "fey h-r*t7- FUgy-fey h«& (0 V*fctt-£*iJSAT0>«&) 
[0 0 3 1] 

ti-€4x^^„ 

[0 0 3 2] 

fcmmmm<Dmv&<ommmx-&v. (a) ^cuB^co^#^san^«©i/>r 
7?k (b) ^B2 (a) ®A-A' m<n-B\zttmi,r~¥mfcmmmua>m 

[0 0 3 3] 

CUB«^CD^^^iail^«l a©l/>f7tf h;t^->«, ^HT'^Lfc^-y 
hi/^->BLp 1, /BLpl, BLp2, / B L p 2 £ V - KJ*^ # - > 
WLap, WL b p -U- K»/t*->WL d P A^^lCfB^JStlfe^ 
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Lpl, /BLpK BLp2, / B L p 2 £ |U#[6j{CfaM b fctfiSSWRM^ * 
->50pH, 3f 5 1 p fc, 3>*^h^5^*->5 2p 

, 5 3 pi:, Srffi«bfe»a^&«!*- -©1/^7? h^-^C^J^Stl 
S4i#fr|H«IS*l a©#«itt, 02 (b) IZBt&OlZ. l£«5 4ic^sn 
«i5 0a. 50bL fcfyMIBLl, /BL1, B L 2, /BL20T 
^i«s*i5iz;i/^^/^>^ 5 1 fc, &IW*5 0 b fc-fe/I/**/*S/* 5 1 fc<0 
h(A£#>tf>=l>#? h T/^5 2, J£»«5 0 a fctfy h*RBL 1, / 
BL1, B L 2, /B L 2 £.(DZiyZ V h (Dt=.&(Dny $ 9 ^7*5^5 3 £0 

BLl, /BL1, B L 2, / B L 2 £ 0) 3 > # * h <Dtz.®>(D 3 > # # h "7° 9 
[0 0 3 4] 

02 (a) iCfc^T, IIt'Hof:«E5, E 6 », *tl€*lH* fctt L 1/ 
bTV^. ««E 5ttHl©HR«E 1 il, I*E6ttBlffl« 

jgcE 2 t-eti-^tiM^-ts. 

[0 0 3 5] 

3 ZLX% S«5 4 &pM> Fl/^>*fetty-Xt^5ffifS5 0a, 50b 

0^bJ&V^b)g^^$nTV%Sa)T*, nS©MOSFET«^^ 
[0 0 3 6] 

ftfi, 01 X'MW IfeJcei^'JIU^'^ »*S:^««5 £ tit < £ 

% l*ftf)fcfy b3£B L 1, /BLl, ££&tfy h^B L 2, /BL2«|sJCgH 

[0 0 3 7] 
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77 K (b) #0 3 (a) OB-B' *©HWC#JSUfc¥*#K1*i6«©W 
[0 0 3 8] 

COB «5&<D¥aM*3BlS!£a 1 b (0 W T * h * * - > ft, jftJST?^ b y 
M;^->BLpl, /BLpl, BLp2. /B L p 2 £ t7- Ki8§i/1# -> 
WLap, WL b p fcd^ -»7- Ki/^->WL d p tff&^ftlCgiflJS tlfe* 

Lpl, /BLpl, BLp2, /B Lp 2tC*fU , r^«){CSaL/felS«fi6»» 

2 p. 63 P L SBJfiLfc1i^e>*:S. £ © U-f 7 - > lC<k »J 

S*l6*i#K1WIIlb®*rttt, 03 (b) fC^-t<fc^{C, 1«6 4{C^ 
S*l£i£fUS6 0 a, 6 0 b lf>y MBL1, /BL1, BL2, /BL2 
«fc V±1ilzmfg,&n2>±;i*vA*/* 6 1 t, WkWMQ 0 b £iz;i/df^/t2/# 6 
1 h y^?*6 2, 6 OailtfyMlBL 

1, /BL1, BL 2, /BL2i;0n>^^h©feft©n>^?h^7^6 3 
£&Jg/£L-BBBL-fc#J*-e&$. -fe^^tAS/* 6 1 tt, 55l3i_L<Z>ft!M&j&* S> hfy 
h^B LI, /BL 1, BL2, / B L 2 £ <D 3 > # ^ }> <Dfc&)(D n y $ V V ~J 

^vg zjk&mo'tft^vrti/* 6 i £<Dmiz-fe<Dmm (^rt-n ?-ki* 

1 ££ttT7£f££*l3„ 03 (a) tCfcV^T, MST'H 

ofeilE?, E8tt, -€-tl-?tH T/ 1 C#2*@#<Z) 1 -D<DV>f y-tJlHteZ 
„ 3dT% Ii|E7ij:gl0iiEli:, f«E8|j:010i^E2t 

[0 0 3 9] 

cuB*jg<o^»^aa««ai a mz (b) s 

4 Kl/>f >*fcttV-.afcfcSfi£fWB6 0 a, 6 0 b tlfc^ 

11 ffi!E#2 0 0 3 - 3 0 1 3 4 9 8 
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[0 0 4 0] 

»BL1, /B L 1, BL2, /B L 2©tf»;f tl^f M*BL 1, /BL1, 
B L 2, /B L 2 ilflfcifcJi 5 0 a, 50b, 60a, 6 0 b £ <D 3 > 9 9 V <Z>£ 
&tf)=l>#?h^^53, 6 3. mt^S/*5 1, 6 1 &IBtt*r$ 

[0 0 4 1] 
[0 0 4 2] 

*SS^ (FW >*fettV-^) tt^f MWB LI, /BL1, BL2, /BL 

tl, ^- hlit7- KiWWL a tfett^- K»WL b fc«JKS4l*. -ft/Mr-V^S/ 
*CGDft&#©3g^W:, t^b-hffi («^«Hl/^, Ll/K;KD«Slfi 
<Z>tfJRI©«&) t^ot^l.. ^5-9-K«WLdfCtt^h5>^^Tr 
tt«i^sti*vx. tii»fc'IlcE9, ElOli, 2»©1T/1C 

E 1 £*fj&U fl^cE 1 0&, 01©I«E 2 fcfcf/SL-TV**. 
[0 0 4 3] 

<7- KUWL a ^a^Llgm-t^i:, t7- FiKWL a tc^- h Sr^bfe-fe^ 
h7>^^Tr^yU ^>yhiBLl, /BL1, BL 2, /BL2£, 
■fe/l/^-V^S/JC fc&*fttttC»lfr*<&. 01 ©^olC hfyhJ»BLl, /B 
L 1 itm-<D1zyXTy7l OCiiU lf<yFi»BL2, /BL2lt HI— (£> 
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[0 0 4 4] 

-r5£iMC&8#(Z)<7- K»WL#&HT?&ofctf, 

®^#«flB1iSI1K 1 (0*^ SoOf-^ttU-KiWLa, WLb, WLd 
[0 0 4 5] 

[0 0 4 6] 

n - (D f!lM3\ ist® at % 1" £ - ^ * * • 

[0 0 4 7] 

FiWL a, WLb©2*fe8K:^-9-K*WLdS«»fer 
£T*, d-K»WLa, WLbffll. 5«©tfv^T 

[0 0 4 8] 

0 5(1 F^^^ta^*®^^ (a) ^CUBflO^ 
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[0 0 4 9] 

3 3X11 02 (a) S.l>*H3 (a) T'^ L fc#38l$!<&& 1 0>^S60>7g»0>¥ 
la, 1 bCDU-f 7?A#->lC*5V^, ^h5>^*Trt 
^ 5 rj_^;^->WLap, WL b p<Z)_tJStC, K*8SfT"5J8©:* 
# 7 Op, 7 1 p &fBSLfc%0>&a*k , O* s - 

[0 0 5 0] 

*#;i/@BiS8A'#->7 o p, 7i P n 09, @iot^bfcio^»f 

i#HI8I10 1a, 1 0 1 b©t7-FllA^->WLp©^^fT1t 
la, lbttt, V- KI/^->WL a p, WL b p <Z> 2 #lCO £ - ? - 
Lap, WLbpffll. 5#©lfy^T^*^B!li^*-> 7 0 p, 71p?:f 

[0 0 5 1] 

&»K (a) ««CUB*3g©^#»ia«S*OU>fr^hA*->. (b) #c 
[0 0 5 2] 

hA°^->ic*ffS:Lfe^2co|life©^ffi©^#^Sa , ltiSe8 0 
a, 8 0 bOBriBBIlC^TW:, »l©^i©^ffi©f*#Sl*Stl a, lb 

i: « & I^^T* & £ (D x*m$&-t 2> c 

[0 0 5 3] 

0 6 (a) , (b) ti^n-eti. *»fB©« i ©mw^Jio^a 
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'[Steffi a. 1 bODU-f 7* hA°# III 2 (a) , 0 3 (a) UttfoVT 
[0 0 5 4] 

*»W©*2©^«©^»©4 i ##K«i6** 0 a, 8 0bli, *l©£Jfi© 
^■UD¥##K«i6«l a, lb«Ss»J, *$-*7-KII**-:>WLdpt: 

[0 0 5 5] 

^#^ia'i»^* soa, sob ©mffcfttHMBtt, i ammoim 

[0 0 5 6] 

gb&V\&<Z)##JI&oTV%5 a 
[0 0 5 7] 

wl b©^^;i/i2^T*©^frt»^«rig"es>s. 

±SB©SlW*eH ^tUt^MCtt, lT/lCODRAMfeffllf^ 

#liLH FeRAM (Ferroelectric Random Access Memory) ^MRAM (Magn 
etic Random Access Memory) if £ ;* ^ U iz;i/MC £ ITS <k 3 IC bt % 

[0 0 5 8] 
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[0 0 5 9] 

(#sb 2 ) lass* y -fe^tt, i h =? y $ 1 1 iB'Gtit^ ^ t & 

£#ta i mmcD^mmmmm. 
(#133) ffffHtf^h^^, #r y^btf^ hmj}#,x°mm2nz>z£Z!ftm 

[0 0 6 0] 

(#134) itufBa- F^C^oTfuSBt^y h«SH 0 ^^T% t&fBt^y hiSl£:& 

o 

[0 0 6 1] 

Z> Z £ £ t £ #fB 1 iB«©¥##fBli^» 0 

(#13 6) IgKrL^vxtfffBC- KUfcg^Sfe^PPin-t^ z £*W®k£-*Z> 
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